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(57) ABSTRACT

A bending operation mechanism of an endoscope includes a
bending operation lever, a seal unit having a tubular member
and an elastic member. The elastic member has a fixed part
attached to an outer circumference of the tubular member in
a circumferential manner along a longitudinal axis direction
N of the tubular member. An extending part that extends
from an outer circumference of the fixed part to the outside
of'the fixed part in a radial direction K into a shape of a circle
substantially concentric with the fixed part. A region extends
from the outer circumference of the fixed part would extend
with a predetermined angle.
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BENDING OPERATION MECHANISM OF
ENDOSCOPE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation application of
PCT Application No. PCT/JP2017/016175 filed on Apr. 24,
2017, which in turn claim priority to the Japanese Patent
Application No. 2016-137873 filed on Jul. 12, 2016 in Japan
which is hereby incorporated by reference in its entirety.

TECHNICAL FIELD

[0002] The technology disclosed herein relates to a bend-
ing operation mechanism of an endoscope. The endoscope
includes a seal unit externally mounted on a shaft body of a
bending operation lever. The bending operation lever is
tilted to bend a bending part provided at an insertion unit of
the endoscope.

DESCRIPTION OF THE RELATED ART

[0003] In recent years, various endoscopes have been
widely used in the medical field. With the endoscope used in
the medical field, a suspected site in a body cavity can be
observed by inserting a thin, long insertion unit into the body
cavity of a subject. Furthermore, a configuration is well
known in which for example, a bending part is provided on
the distal end of the insertion unit of an endoscope. In this
configuration, the bending part can freely bend in multiple
directions.

[0004] The bending part improves insertability of the
insertion unit at a flexural part in the body cavity. In
addition, the bending part allows change in the observation
direction of an observation optical system in the insertion
unit. The observation optical system is located at a distal
part. The distal part is located on the distal end relative to the
bending part. For example, an endoscope includes an inser-
tion unit and an operation unit that is located consecutively
in the proximal end of the insertion unit. In the insertion unit
and in the operation unit, one pair or two pairs of wires, i.e.
two or four wires, are inserted. Each wire has a distal end
attached to the bending part.

[0005] The operation unit includes a bending operation
member, for example, a bending operation lever in a known
joystick device. Any of the four wires is pulled in association
with tilt operation of the bending operation member. Due to
this, the bending part can freely bend in either of two
directions of the upward and downward directions, or in
either of two directions of the left and right directions, or any
of four directions of the upward, downward, left, and right
directions. Here, a shaft body of the bending operation lever
is extended from the inside of the operation unit to the
outside of the operation unit through a hole located in an
exterior casing of this operation unit. At the extension end
that is an end part of the shaft body, an operation element is
located. The operation element is gripped by an operator
when the shaft body is tilted by the operator. Furthermore,
a seal unit is externally mounted on the shaft body. The seal
unit prevents entry of liquid, dust and dirt, and the likes into
the operation unit by covering a hole of the operation unit.
The seal unit has an elastic member formed into a sheet
shape and into a shape of a circle substantially concentric
with the shaft body. The elastic member is made of rubber
or the like.
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[0006] The inner circumferential edge of the elastic mem-
ber is attached to the outer circumference of the shaft body.
The outer circumferential edge of the elastic member is
locked and attached to a fixing hole or the like made in the
exterior casing of the operation unit for example. Further-
more, in Japanese Patent 2005-279119A, a configuration is
disclosed in which an elastic member is formed into an
accordion shape and into an umbrella shape. The amount of
tilting force of a shaft body of a bending operation lever may
become small when the shaft body is tilted. Moreover, in
Japanese Patent 2005-279119A, a configuration is disclosed
in which a gap is made between a region opposed to the
outer circumference of the shaft body in the accordion-
shaped elastic member and the outer circumference of the
shaft body. Hereinafter, the region is referred to as the
“opposed region”. From the above, a configuration in which
space is ensured for extension of the elastic member when
the shaft body is tilted being disclosed in Japanese Patent
2005-279119A. However, one of the shortcoming of the
prior art is that the opposed region sticks to the outer
circumference of the shaft body in association with the
inflation and the sticking region becomes difficult to clean
and sterilize.

[0007] Therefore, there is a need for an endoscope having
a bending operation mechanism to rectify, among others, the
aforementioned problems.

BRIEF SUMMARY OF EMBODIMENTS

[0008] One aspect of the technology disclosed herein is
directed to a bending operation mechanism of an endoscope
that includes a bending operation lever and a seal unit. The
bending operation lever is tilted to bend a bending part
disposed in an insertion unit of the endoscope. The seal unit
is externally mounted on a shaft body of the bending
operation lever. The seal unit includes a tubular member
having stiffness into which the shaft body is fitted. The seal
unit has a sheet-shaped elastic member molded integrally
with the tubular member. The elastic member has a station-
ary part and an extending part. The stationary part is attached
to an outer circumference of the tubular member in a
circumferential manner along a longitudinal axis direction of
the tubular member. The extending part extends from an
outer circumference of the stationary part to the outside of
the stationary part in a radial direction into a shape of a circle
substantially concentric with the stationary part. In the
extending part, there is a region extends from the outer
circumference of the stationary part with a predetermined
angle.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The technology disclosed herein, in accordance
with one or more various embodiments, is described in detail
with reference to the following figures. The drawings are
provided for purposes of illustration only and merely depict
typical or example embodiments of the disclosed technol-
ogy. These drawings are provided to facilitate the reader’s
understanding of the disclosed technology and shall not be
considered limiting of the breadth, scope, or applicability
thereof. It should be noted that for clarity and ease of
illustration these drawings are not necessarily made to scale.
[0010] FIG. 1 is a perspective view of an endoscope
including a bending operation mechanism according to the
technology described herein.
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[0011] FIG. 2 is a sectional view depicting the bending
operation mechanism of the endoscope surrounded by line I1
in FIG. 1 with part of an exterior casing of an operation unit.
[0012] FIG. 3 is a sectional view depicting the state in
which an elastic member of a seal unit in FIG. 2 has inflated
due to supply of a gas.

[0013] FIG. 4 is an enlarged sectional view of a region of
the seal unit surrounded by line IV in FIG. 2.

[0014] FIG. 5 is a graph depicting the reaction moment
with respect to the tilt angle when a bending operation lever
in FIG. 2 is tilted with comparison with a conventional
technique.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0015] In the following description, various embodiments
of the technology will be described. For purposes of expla-
nation, specific configurations and details are set forth in
order to provide a thorough understanding of the embodi-
ments. However, it will also be apparent to one skilled in the
art that the technology disclosed herein may be practiced
without the specific details. Furthermore, well-known fea-
tures may be omitted or simplified in order not to obscure the
embodiment being described.

[0016] Incidentally, generally a water leakage test of an
endoscope is carried out before cleaning-sterilization treat-
ment of the endoscope is carried out.

[0017] In the water leakage test, a gas is supplied to the
inside of the endoscope. In association with the supply of the
gas, the gas is also passed to the seal unit and becomes
inflates through the hole of the exterior casing of the
operation unit. At this time, if a gap is formed between the
“opposed region” of the elastic member and the outer
circumference of the shaft body as in the configuration
disclosed in Japanese Patent 2005-279119A, a deformation
footprint is formed in the opposed region in association with
the repetition of tilt operation of the shaft body. There is a
problem that, due to this, the deformation shape at the time
of gas supply in the water leakage test is unstable in the
opposed region. Thus, there is a problem that, depending on
the deformation footprint, the opposed region sticks to the
outer circumference of the shaft body in association with the
inflation. Also, the opposed region remains sticking even
after stop of the gas supply, i.e. even after deflation of the
elastic member. Therefore, the sticking region becomes
difficult to clean and sterilize.

[0018] The technology disclosed herein is made in view of
the above-described problems and intends to provide a
bending operation mechanism of an endoscope having a
configuration that can equalize the shapes of a seal unit
before and after inflation and deflation.

[0019] An embodiment of the present disclosure will be
described below with reference to the drawings. It should be
noted that the drawings are schematic and (i) the relationship
between the thickness and width of each member, (ii) the
ratio of the thicknesses of the respective members, and so
forth are different from actual ones. It is obvious that parts
different in the relationship and ratio of the respective
dimensions also between the drawings are included.
[0020] FIG. 1 is a perspective view of an endoscope
including a bending operation mechanism of an endoscope
according to the present embodiment. As depicted in FIG. 1,
an endoscope 1 includes an insertion unit 5 and an operation
unit 6. The insertion unit 5 is inserted into a subject such as
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human body and the like. The operation unit 6 is disposed
consecutively at the proximal side of this insertion unit 5. A
universal cord, which is not diagrammatically represented, is
extended from the operation unit 6. The endoscope 1 is
electrically connected to external devices such as a control
device and an illuminating device through various connec-
tors. The connectors are disposed at the extension end of the
universal cord are not diagrammatically represented. The
insertion unit 5 is configured to include a distal part or distal
end 2, a bending part 3, and a flexible tube part 4 in that
order from the distal part or distal end. The insertion unit 5
is formed into a thin, long tubular shape.

[0021] The bending part 3 is bent in the multiple direc-
tions, for example, four directions namely, upward, down-
ward, left, and right directions, by manipulating a bending
operation lever 20 described hereinafter. Due to this, the
bending part 3 allows change in the observation direction of
an observation optical system. The optical system is dis-
posed in the distal part 2 and is not diagrammatically shown
and is disposed. The bending part 3 improves the insertabil-
ity of the distal part 2 into a subject such a human body and
the like. Moreover, the flexible tube part 4 is disposed
consecutively in the proximal side of the bending part 3.
[0022] The operation unit 6 includes a bending operation
mechanism 10 of the endoscope 1. The bending operation
mechanism 10 includes a bending operation lever 20 and a
seal unit 30. The bending operation lever 20 is tilted to bend
the bending part 3. The bending operation lever 20 includes
a shaft body 21 and an operation element 22. The operation
element 22 is disposed at one end part of the shaft body 21.
The other end part of the shaft body 21 is connected to a
device, which is not diagrammatically represented. The
device is disposed in the operation unit 6 and bends the
bending part 3 in association with the tilt of the bending
operation lever 20. The shaft body 21 is extended to the
outside of the operation unit 6 through a hole 6v formed in
an exterior casing 6k as seen best in FIG. 2 and is described
hereinafter for the operation unit 6. The operation element
22 is disposed at the extension end of the shaft body 21.
[0023] Next, the configuration of the seal unit 30 will be
described by using FIG. 2 to FIG. 5. FIG. 2 is a sectional
view depicting the bending operation mechanism of the
endoscope surrounded by line II in FIG. 1 with part of the
exterior casing of the operation unit. FIG. 3 is a sectional
view depicting the state in which an elastic member of the
seal unit in FIG. 2 has inflated due to supply of a gas. FIG.
4 is an enlarged sectional view of a region of the seal unit
surrounded by line IV in FIG. 2. FIG. 5 is a chart depicting
the reaction moment with respect to the tilt angle when the
bending operation lever in FIG. 2 is tilted with comparison
with a conventional technique.

[0024] As depicted in FIG. 2, the seal unit 30 is externally
mounted on the shaft body 21 of the bending operation lever
20. Furthermore, a locked part 40 is disposed at the outer
circumferential edge and described hereinafter. The locked
part 40 is locked and attached to the exterior casing 6k so
that the seal unit 30 closes the hole 6v. As a result, the seal
unit 30 prevents entry of liquid, dust and dirt, and so forth
into the operation unit 6 through the hole 6v. Moreover, the
seal unit 30 includes a tubular member 50 and a sheet-
shaped elastic member 60. The open-ended tubular member
50 has a hole 50/ and receives the shaft body 21 along a
longitudinal axis direction N. The tubular member 50 is
constituted of a material having stiffness, such as stainless
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steel. The elastic member 60 is formed integrally with the
tubular member 50 by insert molding or the like. Further-
more, the elastic member 60 is formed into a sheet shape
with a thickness of, for example, 1 mm from for example,
silicone rubber having hardness of 30 to 70 degrees in the
Shore D scale. The material forming the elastic member 60
is not limited to silicone rubber. Furthermore, the thickness
of the elastic member 60 is not limited to 1 mm.

[0025] The elastic member 60 includes a stationary part 32
and an extending part 100. The stationary part 32 is attached
to an outer circumference 50g of the tubular member 50 in
a circumferential manner along the longitudinal axis direc-
tion N of the tubular member 50. That is, the elastic member
60 is formed integrally with the tubular member 50 at the
stationary part 32. The extending part 100 extends from an
outer circumference 32g of the stationary part 32 to the
outside of the stationary part 32 in a radial direction K into
a shape of a circle substantially concentric with the station-
ary part 32 and in a circumferential manner. In addition, a
region 33 extends from the outer circumference 32g and
extends with a predetermined angle Os as seen best in FIG.
4

[0026] As depicted in FIG. 4, an axis J is orthogonal to the
outer circumference 32g and is parallel to the radial direc-
tion K. A surface 33m is on the side of the operation element
22 in the longitudinal axis direction N in the region 33. The
predetermined angle Os is the angle between an axis J and a
surface 33m and is set in a range of -30° to 10°. The angle
Os is set based on the axis J and the extension line of the
surface 33m. The negative sign “-” in the angle Os is
corresponding to the case in which the angle 0s is located on
the opposite side to the operation element 22 in the longi-
tudinal axis direction N relative to the axis J as depicted in
FIG. 4. Furthermore, the positive sign “+” is corresponding
to the case in which the angle 6s is located on the side of the
operation element 22 in the longitudinal axis direction N
relative to the axis J. The extending part 100 includes a first
recessed part 33, a first projected part 34, a second recessed
part 35, a second projected part 36, a first inclined surface
37, a second inclined surface 38, a third inclined surface 39,
and the locked part 40. The first recessed part 33 forms the
above-described region 33 that extends from the outer
circumference 32g of the stationary part 32. In addition, a
first recessed surface 33m is formed on the side of the
operation element 22 in the longitudinal axis direction N.

[0027] Wall thickness M of the first recessed part 33 is
formed to be 1 to 1.5 mm, for example, in such a manner as
to become larger as the position gets closer to the stationary
part 32. The numerical value of the wall thickness M is not
limited thereto. The first projected part 34 is located outside
the first recessed part 33 in the radial direction K. A first
projected surface 34m is formed on the side of the operation
element 22 in the longitudinal axis direction N. The second
recessed part 35 is located outside the first projected part 34
in the radial direction K. A second recessed surface 35m is
formed on the side of the operation element 22 in the
longitudinal axis direction N. The second recessed surface
35m is located on the side of the operation element 22
relative to the first recessed surface 33m. The second pro-
jected part 36 is located outside the second recessed part 35
in the radial direction K. A second projected surface 36m is
formed on the side of the operation element 22 in the
longitudinal axis direction N. The second projected surface
36m is located on the side of the operation element 22
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relative to the first projected surface 34m. The first inclined
surface 37 connects the first recessed part 33 and the first
projected part 34 in the radial direction K. An inclination
angle 61 with respect to the axis J is set to 10° to 70°, and
preferably to 60°. The second inclined surface 38 connects
the first projected part 34 and the second recessed part 35 in
the radial direction K. An inclination angle 02 with respect
to the axis J is set to 10° to 70°, and preferably to 60°.

[0028] The third inclined surface 39 connects the second
recessed part 35 and the second projected part 36 in the
radial direction K. An inclination angle 63 with respect to
the axis J is set to 10° to 70°, and preferably to 60°. The first
recessed part 33, the first inclined surface 37, the first
projected part 34, the second inclined surface 38, the second
recessed part 35, the third inclined surface 39, and the
second projected part 36 form a region 130. The region 130
inflates in the elastic member 60 as depicted in FIG. 2 and
FIG. 3 when (i) a gas “A” is introduced to the inside of the
operation unit 6 in a water leakage test of the endoscope 1
and (ii) the gas A is introduced also to the inside of the elastic
member 60 via the hole 6v and (iii) the internal pressure of
the elastic member 60 becomes higher, for example,
becomes a positive pressure. Furthermore, as described
hereinbefore, in the present embodiment, the first recessed
part 33, the first inclined surface 37, the first projected part
34, the second inclined surface 38, the second recessed part
35, the third inclined surface 39, and the second projected
part 36 all of which are formed in the accordion shape, and
01, 62, and 03 are set to 10° to 70°. It has turned out that,
due to this, after inflation and deflation of the region 130, the
region 130 returns to the shape before the inflation and
deflation due to the resilience (elastic force) of this region
130. In other words, the first inclined surface 37 to the
second projected part 36 return to the shape before the
inflation in a matching manner.

[0029] The locked part 40 is formed at the outer circum-
ferential edge. The outer circumferential edge is the exten-
sion end of the extending part 100. The locked part 40 is
fitted and attached into a locking groove 6/ formed in the
exterior casing 6k of the operation unit 6. The other con-
figuration of the bending operation mechanism 10 is the
same as conventional ones. As described hereinbefore, in the
present embodiment, it is depicted that the seal unit 30 has
the tubular member 50 having stiffness into which the shaft
body 21 is fitted. Furthermore, it is depicted that the elastic
member 60 is formed integrally with the tubular member 50
and the elastic member 60 has the stationary part 32. The
stationary part 32 is attached to the outer circumference 50g
of the tubular member 50 in a circumferential manner along
the longitudinal axis direction N. According to this, even
when tilt operation of the bending operation lever 20 is
carried out multiple times, it is difficult for a deformation
footprint to be made in the stationary part 32 due to the
tubular member 50 having stiffness.

[0030] As a result, even when the pressure in the elastic
member 60 becomes a positive pressure, the elastic member
60 does not stick directly to the shaft body 21 due to the
tubular member 50. In addition, because a deformation
footprint is absent in the stationary part 32, the stationary
state of the stationary part 32 to the outer circumference 50g
of the tubular member 50 can be kept. Furthermore, the
stationary part 32 is attached to the tubular member 50 along
the longitudinal axis direction N. Therefore, it is possible to
prevent formation of a recessed part in association with a
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deformation footprint of the elastic member 60 in this elastic
member 60 after inflation and deflation of the elastic mem-
ber 60. Thus, the performance of cleaning and sterilization
for the elastic member 60 can be improved.

[0031] Moreover, in the present embodiment, it is depicted
that the first recessed part 33 in the extending part 100 of the
elastic member 60 extends from the outer circumference 32g
of the stationary part 32 with the above-described angle 0s
set to -30° to 10°. According to this, the first recessed
surface 33m of the first recessed part 33 is not opposed to the
outer circumference 32g of the stationary part 32. Therefore,
even when the pressure in the elastic member 60 becomes a
positive pressure and the region 130 inflates, it is difficult for
the first recessed part 33 to stick to the outer circumference
32g of the stationary part 32. As described above, the wall
thickness M of the first recessed part 33 becomes larger as
the position gets closer to the outer circumference 32g.
Therefore, the first recessed part 33 sticks to the outer
circumference 32g due to inflation less readily. This avoids
the lowering of the performance of cleaning and sterilization
due to (i) sticking of the first recessed part 33 to the outer
circumference 32¢g and (ii) keeping of the sticking state even
after deflation of the region 130. Furthermore, it is depicted
that the extending part 100 of the elastic member 60 is
formed into the above-described accordion shape from the
first recessed part 33 to the second projected part 36.

[0032] According to this, although the stationary part 32 is
attached to the outer circumference 50g of the tubular
member 50 along the longitudinal axis direction N, room or
space for extension is ensured by the parts from the first
recessed part 33 to the second projected part 36 when the
shaft body 21 is tilted. For this reason, as depicted in FIG.
5, a reaction moment (N-mm) “P around a rotation center
C with respect to the tilt angle of the shaft body 21 can be
made lower than a moment “Q” when recesses and projec-
tions do not exist in the extending part 100. That is, although
the attached part 32 is attached to the outer circumference
50g of the tubular member 50 along the longitudinal axis
direction “N”, the amount of tilting force of the bending
operation lever 20 can be made small. Furthermore, 61 to 63
are set to 10° to 70°. Due to this, after inflation and deflation
of the region 130, the region 130 can be surely returned to
the shape before the inflation based on the resilience (elastic
force) of this region 130.

[0033] From the above, the bending operation mechanism
10 of an endoscope having a configuration that can balance
the shapes of the seal unit 30 before and after inflation and
deflation can be provided.

[0034] In sum, one aspect of the disclosed technology is
directed to a bending operation mechanism of an endoscope
comprises a bending operation lever being tilted to bend a
bending part disposed at an insertion unit of the endoscope.
A seal unit is externally mounted on a shaft body of the
bending operation lever and includes a tubular member
having stiffness into which the shaft body is fitted there-
through. A sheet-shaped elastic member is molded integrally
with the tubular member. The sheet-shaped elastic member
includes a stationary part being attached to an outer circum-
ference of the tubular member in a circumferential manner
along a longitudinal axis direction of the tubular member. An
extending part that extends from an outer circumference of
the stationary part to outside of the stationary part in a radial
direction into a shape of a circle substantially concentric
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with the stationary part. A region that extends from the outer
circumference of the stationary part extends with a prede-
termined angle.

[0035] The predetermined angle is an angle between an
axis that is orthogonal to the outer circumference of the
stationary part and is parallel to the radial direction and a
surface on a side of an operation element disposed at an end
part of the shaft body of the bending operation lever in the
region extending from the outer circumference of the sta-
tionary part and wherein the angle is set to be from -30° to
+10°. The extending part includes a first recessed part that
forms the region extending from the outer circumference of
the stationary part. A first recessed surface is formed on a
side of an operation element disposed at an end part of the
shaft body of the bending operation lever. A first projected
part is located outside the first recessed part in the radial
direction where a first projected surface is formed on the side
of the operation element. A second recessed part is located
outside the first projected part in the radial direction and a
second recessed surface is located on the side of the opera-
tion element relative to the first recessed surface that is
formed on the side of the operation element. A second
projected part is located outside the second recessed part in
the radial direction and a second projected surface is located
on the side of the operation element relative to the first
projected surface that is formed on the side of the operation
element. A locked part located outside the second projected
part in the radial direction disposed at an outer circumfer-
ential edge part as an extension end of the extending part and
is locked to an operation unit of the endoscope.

[0036] The first recessed part includes a wall thickness
becomes larger as a position gets closer to the stationary
part. The first recessed part and the first projected part are
connected by a first inclined surface and an inclination angle
being set from 10° to 70° of the first inclined surface with
respect to an axis that is orthogonal to the outer circumfer-
ence of the stationary part and is parallel to the radial
direction. The first projected part and the second recessed
part are connected by a second inclined surface and an
inclination angle being set from 10° to 70° of the second
inclined surface with respect to an axis that is orthogonal to
the outer circumference of the stationary part and is parallel
to the radial direction. The second recessed part and the
second projected part are connected by a third inclined
surface and an inclination angle being set from 10° to 70° of
the third inclined surface with respect to an axis that is
orthogonal to the outer circumference of the stationary part
and is parallel to the radial direction is set to 10° to 70°.

[0037] Another aspect of the disclosed technology is
directed to a bending operation mechanism of an endoscope
that comprises a bending operation lever including a shaft
body and an operation element. The operation element is
disposed at an end part of the shaft body. The bending
operation lever is configured to bend a bending part disposed
at an insertion unit of the endoscope. A seal unit is externally
mounted on the shaft body and including a tubular member
and a sheet-shaped elastic member. The shaft body is fitted
in the tubular member. The sheet-shaped elastic member is
molded integrally with the tubular member. The sheet-
shaped elastic member includes a stationary part attached to
an outer circumference of the tubular member along a
longitudinal axis direction of the tubular member. An
extending part extends from an outer circumference of the
stationary part to outside of the stationary part in a radial
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direction. The extending part is a shape of a circle substan-
tially concentric with the stationary part and the extending
part includes a region that extends from the outer circum-
ference of the stationary part with a predetermined angle.

[0038] The predetermined angle is an angle between an
axis and a surface. The axis is orthogonal to the outer
circumference of the stationary part and is parallel to the
radial direction. The surface is on a side of the operation
element in the region and the angle is set to -30° to +10°.
The extending part includes a first recessed part forming the
region and including a first recessed surface. The first
recessed surface is formed on a side of the operation
element. A first projected part is located outside the first
recessed part in the radial direction and including a first
projected surface. The first projected surface is formed on
the side of the operation element. A second recessed part is
located outside the first projected part in the radial direction
and including a second recessed surface. The second
recessed surface is located on the side of the operation
element relative to the first recessed surface and is formed on
the side of the operation element. A second projected part is
located outside the second recessed part in the radial direc-
tion and including a second projected surface. The second
projected surface is located on the side of the operation
element relative to the first projected surface and is formed
on the side of the operation element. A locked part is located
outside the second projected part in the radial direction that
formed as an extension end of the extending part and locked
to an operation unit of the endoscope.

[0039] Although the disclosed technology is described
above in terms of various exemplary embodiments and
implementations, it should be understood that the various
features, aspects and functionality described in one or more
of the individual embodiments are not limited in their
applicability to the particular embodiment with which they
are described, but instead can be applied, alone or in various
combinations, to one or more of the other embodiments of
the disclosed technology, whether or not such embodiments
are described and whether or not such features are presented
as being a part of a described embodiment. Thus, the breadth
and scope of the technology disclosed herein should not be
limited by any of the above-described exemplary embodi-
ments.

[0040] Terms and phrases used in this document, and
variations thereof, unless otherwise expressly stated, should
be construed as open ended as opposed to limiting. As
examples of the foregoing: the term “including” should be
read as meaning “including, without limitation” or the like;
the term “example” is used to provide exemplary instances
of the item in discussion, not an exhaustive or limiting list

[Tt}

thereof; the terms “a” or “an” should be read as meaning “at
least one”, “one or more” or the like; and adjectives such as
“conventional”, “traditional”, ‘“‘normal”, “standard”,
“known” and terms of similar meaning should not be
construed as limiting the item described to a given time
period or to an item available as of a given time, but instead
should be read to encompass conventional, traditional, nor-
mal, or standard technologies that may be available or
known now or at any time in the future. Likewise, where this
document refers to technologies that would be apparent or
known to one of ordinary skill in the art, such technologies
encompass those apparent or known to the skilled artisan
now or at any time in the future.
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[0041] The presence of broadening words and phrases
such as “one or more”, “at least”, “but not limited to” or
other like phrases in some instances shall not be read to
mean that the narrower case is intended or required in
instances where such broadening phrases may be absent.
Additionally, the various embodiments set forth herein are
described in terms of exemplary schematics, block dia-
grams, and other illustrations. As will become apparent to
one of ordinary skill in the art after reading this document,
the illustrated embodiments and their various alternatives
can be implemented without confinement to the illustrated
examples. For example, block diagrams and their accompa-
nying description should not be construed as mandating a
particular configuration.

What is claimed is:

1. A bending operation mechanism of an endoscope,
comprising:
a bending operation lever being tilted to bend a bending
part disposed at an insertion unit of the endoscope; and
a seal unit being externally mounted on a shaft body of the
bending operation lever and includes a tubular member
having stiffness into which the shaft body being fitted
therethrough and wherein a sheet-shaped elastic mem-
ber being molded integrally with the tubular member
and
wherein the sheet-shaped elastic member includes
a stationary part being attached to an outer circumfer-
ence of the tubular member in a circumferential
manner along a longitudinal axis direction of the
tubular member, and
an extending part that extends from an outer circum-
ference of the stationary part to outside of the
stationary part in a radial direction into a shape of a
circle substantially concentric with the stationary
part and wherein a region that extends from the outer
circumference of the stationary part extends with a
predetermined angle.
2. The bending operation mechanism of the endoscope of
claim 1,
wherein the predetermined angle is an angle between an
axis that is orthogonal to the outer circumference of the
stationary part and is parallel to the radial direction and
a surface on a side of an operation element disposed at
an end part of the shaft body of the bending operation
lever in the region extending from the outer circum-
ference of the stationary part and wherein the angle is
set to be from -30° to +10°.

3. The bending operation mechanism of the endoscope of
claim 1,
wherein the extending part includes

a first recessed part that forms the region extending
from the outer circumference of the stationary part
and wherein a first recessed surface is formed on a
side of an operation element disposed at an end part
of the shaft body of the bending operation lever,

a first projected part located outside the first recessed
part in the radial direction and wherein a first pro-
jected surface is formed on the side of the operation
element,

a second recessed part located outside the first pro-
jected part in the radial direction and wherein a
second recessed surface located on the side of the
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operation element relative to the first recessed sur-
face that is formed on the side of the operation
element,

a second projected part located outside the second
recessed part in the radial direction and wherein a
second projected surface located on the side of the
operation element relative to the first projected sur-
face that is formed on the side of the operation
element, and

a locked part located outside the second projected part
in the radial direction disposed at an outer circum-
ferential edge part as an extension end of the extend-
ing part and is locked to an operation unit of the
endoscope.

4. The bending operation mechanism of the endoscope of

claim 3,

wherein the first recessed part includes a wall thickness
that becomes larger as a position gets closer to the
stationary part.

5. The bending operation mechanism of the endoscope of

claim 3,

wherein the first recessed part and the first projected part
are connected by a first inclined surface and an incli-
nation angle being set from 10° to 70° of the first
inclined surface with respect to an axis that is orthogo-
nal to the outer circumference of the stationary part and
is parallel to the radial direction.

6. The bending operation mechanism of the endoscope of

claim 3,

wherein the first projected part and the second recessed
part are connected by a second inclined surface and an
inclination angle being set from 10° to 70° of the
second inclined surface with respect to an axis that is
orthogonal to the outer circumference of the stationary
part and is parallel to the radial direction.

7. The bending operation mechanism of the endoscope of

claim 3,

wherein the second recessed part and the second projected
part are connected by a third inclined surface and an
inclination angle being set from 10° to 70° of the third
inclined surface with respect to an axis that is orthogo-
nal to the outer circumference of the stationary part and
is parallel to the radial direction is set to 10° to 70°.

8. A bending operation mechanism of an endoscope,

comprising:

a bending operation lever including a shaft body and an
operation element wherein the operation element being
disposed at an end part of the shaft body, the bending
operation lever being configured to bend a bending part
disposed at an insertion unit of the endoscope; and

a seal unit being externally mounted on the shaft body and
including a tubular member and a sheet-shaped elastic
member, the shaft body being fitted in the tubular
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member, the sheet-shaped elastic member being

molded integrally with the tubular member,

wherein the sheet-shaped elastic member includes

a stationary part attached to an outer circumference of
the tubular member along a longitudinal axis direc-
tion of the tubular member, and

an extending part extending from an outer circumfer-
ence of the stationary part to outside of the stationary
part in a radial direction, the extending part being a
shape of a circle substantially concentric with the
stationary part, and the extending part including a
region that extends from the outer circumference of
the stationary part with a predetermined angle.

9. The bending operation mechanism of an endoscope of
claim 8,
wherein the predetermined angle is an angle between an
axis and a surface, the axis being orthogonal to the
outer circumference of the stationary part and being

parallel to the radial direction, the surface being on a

side of the operation element in the region, and

the angle is set to -30° to +10°.

10. The bending operation mechanism of an endoscope of
claim 8,

wherein the extending part includes

a first recessed part forming the region and including a
first recessed surface, the first recessed surface is
formed on a side of the operation element,

a first projected part located outside the first recessed
part in the radial direction and including a first
projected surface, the first projected surface being
formed on the side of the operation element,

a second recessed part located outside the first pro-
jected part in the radial direction and including a
second recessed surface, the second recessed surface
being located on the side of the operation element
relative to the first recessed surface and being formed
on the side of the operation element,

a second projected part located outside the second
recessed part in the radial direction and including a
second projected surface, the second projected sur-
face being located on the side of the operation
element relative to the first projected surface and
being formed on the side of the operation element,
and

a locked part located outside the second projected part
in the radial direction, formed as an extension end of
the extending part, and locked to an operation unit of
the endoscope.

11. The bending operation mechanism of an endoscope of
claim 10,
wherein wall thickness of the first recessed part becomes
larger as a position gets closer to the stationary part.
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